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Imaging (DCE-MR) Images to Predict the
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ABSTRACT

Objective To analyze the clinical value of a convolutional neural network (CNN) model constructed
based on dynamic contrast-enhanced magnetic resonance imaging (DCE-MR) images in predicting
the Ki-67 expression status of breast cancer. Methods A retrospective analysis was conducted on
clinical data of 200 confirmed breast cancer patients from January 2020 to July 2023. Based on
immunohistochemistry results, the Ki-67 expression status was categorized into a high-expression
group (133 cases) and a low-expression group (67 cases). Manual delineation of ROl and extraction
of imaging omics features in the third phase of DCE-MR enhanced images, and interclass correlation
coefficient (ICC), Statistical Analysis, Pearson correlation coefficient selection, and least absolute
shrinkage and selection operator (LAssO) were employed for dimension reduction. Traditional machine
learning models such as random forests, logistic regression (LR), extreme random trees (ExtraTrees),
extreme gradient boosting (XGBoost), gradient boosting decision trees (LightGBM) and deep learning
(CNN) models were constructed. The dataset was randomly divided into a training set (160 cases) and
a test set (40 cases) in an 8:2 ratio. The predictive performance of the six models was evaluated using
receiver operating characteristic (ROC) curves and the area under the curve (AUC), Using Decision
Curve Analysis (DCA) to assess the clinical efficacy of a model. Results A total of 1197 features were
extracted from breast DCE-MR images. After ICC, statistical analysis, Pearson correlation coefficient
feature selection and LASSO, 7 optimal image features were finally selected to construct Random
Forests, LR, ExtraTrees, XGBoost, LightGBM and CNN models. The AUC of each model for predicting
Ki-67 status of breast cancer was 0.793, 0.674, 0.755, 0.748, 0.766 and 0.832, respectively. The CNN
model had the highest AUC of 0.832. Condlusion The CNN model constructed based on DCE-MR images
demonstrates high predictive efficiency for preoperative Ki-67 expression in breast cancer.
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